Hormonal regulation of messenger ribonucleic acids for P450scc (cholesterol side-chain cleavage enzyme) and P450c17 (17 alpha-hydroxylase/17,20-lyase) in cultured human fetal adrenal cells.
ACTH has acute and long term effects on adrenal steroidogenesis by week 14 of fetal life. We used human fetal adrenal cells to investigate the long term effect of physiological doses of ACTH on mRNAs for P450scc (the cholesterol side-chain cleavage enzyme) and P450c17 (17 alpha-hydroxylase/17,20-lyase). Monolayer cultures of 18- to 24-week gestation fetal zone adrenal cells were maintained in the presence and absence of 10(-9) or 10(-8) M ACTH for up to 12 days. As assessed by RNA dot blots probed with cloned homologous human cDNAs, ACTH increased P450scc and P450c17 mRNAs 4- and 9-fold, respectively, over control values on day 7 of culture. ACTH-mediated stimulation was slightly less on day 12 of culture. The ACTH-mediated accumulation of those mRNAs were time dependent. When cells were exposed to a single 10(-8)-M dose of ACTH, the amount of P450scc and P450c17 mRNA was increased by 24 h, reaching a maximum at 48 h and diminishing by 72 h. When cells were maintained in 10(-8) M ACTH continuously, mRNA for both enzymes accumulated in a similar pattern, reaching a peak at 48 h but remaining at nearly maximal values thereafter, up to 96 h. Dibutyryl cAMP (10(-3) M) mimicked these stimulatory actions of ACTH, although its effect was greater at 24 h and more stable up to 96 h. Angiotensin II (1-100 ng/mL) and hCG (1-100 ng/mL) had no effect on accumulation of P450scc and P450c17 mRNAs. The production of both dehydroepiandrosterone sulfate and cortisol also was stimulated by ACTH, suggesting that the increased mRNAs were translated into active enzymes. These results indicate that ACTH induces human fetal adrenal cells to accumulate mRNAs for both P450scc and P450c17; this effect of ACTH is probably mediated by cAMP. Chronic 96-h stimulation of human fetal adrenal cells did not diminish their responsiveness to ACTH. Together with our earlier studies of the human fetal adrenal, these data indicate that fetal adrenal tissue does not exhibit the desensitization to trophic hormone stimulation characteristic of adult tissue.